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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the circuit board for carrying electrical parts, such as light emitting diode 
(it being called Following LED), a lamp, and a resistance element, on the matrix circuit board by which mutual mesh-like 
solid wiring was carried out, for example, the matrix circuit board for connection with components used for the module for 
an LED display. 
[0002] 

[Description of the Prior Art] In this kind of matrix circuit board, the electrode pattern which consists of an anode, the 
cathode side wiring 4 (henceforth wiring 4) and a cathode, or anode side wiring 5 (henceforth wiring 5) is formed in the 
table of an insulating substrate 12, and hidden both sides as shown in drawing 4 . It connects with the surface current 
carrying part 10 which separated in the surface electrode 9 of the electrode which considered wiring 4 formed in the rear- 
face side of an insulating substrate 12 as wiring 5 by the front-face side of an insulating substrate 12 through the through 
hole 11, and was formed. Thus, the circuit is formed by connecting the electrical parts 6, for example, an LED bare chip, 
such as diode and a resistance element, to the surface electrode 9 and the surface current carrying part 10 which were 
formed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the configuration approach of this kind of matrix circuit, since 
wiring used as the current carrying part on a flat surface crossed, the through hole needed to be used or jumpering chip or 
solid wiring by the printed conductor needed to be performed, there was a problem in the dependability of that a process 
becomes complicated or connection etc. moreover — since it is usually 18 micrometers or 35 micrometers as thickness of 
the conductor used as a circuit — a conductor — if resistance is strong and the circuit as a conductor becomes long, 
inclination will arise in supply voltage by the voltage drop, and problems, like as a result in light emitting diode, a 
difference appears in brightness become easy to arise. 

[0004] since a glass fiber content epoxy resin substrate with mainly bad thermal conductivity is furthermore used as an 
insulating material as the circuit board for through holes — a conductor — there was a trouble which malfunction on a 
circuit etc. generates that it is easy to accumulate generation of heat from electrical parts, such as a circuit, carried diode, 
and a resistance element. Moreover, when the matrix circuit board in which LED was carried, without using a through hole 
is produced and it is going to connect these two or more matrix substrates, there is a trouble that dot pitch spacing of LED 
will become large on the boundary during connection. 
[0005] 

[Means for Solving the Problem] As a result of examining many things as an approach for solving these problems, this 
invention by carrying out solid wiring to the shape of a mesh various in the condition that the metallic conductor line was 
insulated beforehand A circuit is formed on one [ at least ] flat surface. To this field LED, diode, Electrical parts, such as a 
lamp and a resistance element, can be made to carry. As the contact pin and leadframe for connecting without changing 
the mother board for making the above, for example, LED, turn on furthermore, the circuit for in addition to this making 
an electrical part drive, or the dot pitch of other matrix circuit boards for an LED display, and LED It came to complete 
header this invention for the ability of the terminal for ******, or other connection fixtures to be prepared easily. 
[0006] This invention carries out mutual mesh-like solid wiring at least, where 1. metallic conductor line is insulated 
beforehand, it removes a desired insulating part, carries an electrical part in one field of the matrix circuit board to which it 
makes it come to expose a metallic conductor line, and connects it with said metallic conductor line. To the field of another 
side further Namely, a contact pin, Prepare what was chosen from the group of a leadframe and a flexible substrate, and it 
connects with said metallic conductor line. Where the becoming matrix circuit board for connection with components and 2. 
metallic conductor line are insulated beforehand, carry out mutual mesh-like solid wiring at least, remove a desired 
insulating part, carry an electrical part in the matrix circuit board to which it makes it come to expose a metallic conductor 
line, and said metallic conductor line is connected. The leadframe or flexible substrate which may furthermore carry an 
electrical part in the same side is formed, and it is characterized by the matrix circuit board for connection with 
—components which comes to connect with said metallic conductor line. 
[0007] 

[Function and Example(s)] A drawing explains this invention to a detail below. (1) of drawing 1 is the perspective view of 
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the plain-weave mesh-like solid wjnaq.2 j/yhich wove b y turns the pre-insulation metallic conductor line 1 covered with the 
inflating material of this invention as~warp and the weft, and (2) is a top yiewshowino i wmricT^ and wiring. 5 in drawina 2 
whicTTconsists of a pre-insulation metallic conductor line 1 exposed when the plain-weave mesh-like solid wiring 2 is seen 
at a flat surface. 

[0008] Moreover, drawing 2 sinks in by the insulating agent 3, and uses the clearance between the plain-weave mesh-like 
solid wiring 2 as the circuit board 16. When it sees to the shape of a mesh at the flat surface of the pre-insulation metallic 
conductor line 1 by which solid wiring was carried out, as an electrical part to wiring 4 and wiring 5 which are exposed to a 
front face LED, Grind the insulating part in which diode, a lamp, a resistance element, etc. are carried (henceforth an 
electrical part), and a metallic conductor line is exposed. It is the side-face sectional view of the bonding pad 8 which 
connected the monochrome light emitting diode Jjare chip 6 to wiring 4 throu gh solder, and was prepared in wiring 5, and 

the plotting board connected with the w ire 7. ==— — — — *> 

[0009] Although there is no limit in any~way as the quality of the material if it is an object with small electric resistance as 
a metallic conductor line used for the pre-insulation metallic conductor line 1 of this invention, copper wire is suitable from 
the point of electric resistance and a price. And although the one thicker [ although there is especially no limit as a wire 
size of a metallic conductor line ] in order to make electric resistance small is desirable, since weaving if not much thick 
becomes difficult and the whole circuit also becomes large, as a size, the range of 0.01mm - 5mm is desirable for a 
diameter. 

v[0010] Moreover, resin, such as polyurethane, polyethylene, polypropylene, a formal, and ethylene tetrafluoride, is [ that 
what is necessary is just the quality of the material which h as theJIexib ility which can be wo ven in the shape o f a mesh by 
[turns at least a s a pre-insulation ingredient 1 usable. * ~ ' 1 " ~ — ~" 

[0011] The weave of mesh-like solid wiring of this invention can change weave by the helicopter loading site of the 
electrical part on a plain weave, twill, and other circuits, and can also form mesh-like solid wiring. And in case they may 
differ even if the metallic conductor line used as warp and the weft has the same wire size, and they are woven further, 
even if it is a metallic conductor line about one side and is in any of whether another side is made into a pre-insulation 
metallic conductor line, or to make both into a pre-insulation metallic conductor line, it does not interfere. 
[0012] next, since the plain-weave mesh-like solid wiring 2 used for this invention is supple, the insulating agent 3 is sunk 
into a clearance as reinforcement - you may make — moreover, an electrical part and a conductor, when generation of 
heat from a circuit becomes a problem the resin which filled up the clearance between mesh-like solid wiring with the 
thermally conductive good filler as an insulating agent 3 is slushed, and it solidifies - making - existing filler restoration 
resin - ah-eieetrical-part metallurgy group — a conductor — heat dissipation from a line circuit can be performed 

efficiently. - — > — 9 

[0013] As resin used as an insulating agent 3, if engineer plastics thermoplastics, such as liquefied thermosetting resin, 
such as an epoxy resin and phenol resin, imide resin, and silicone resin, is used and it is a thermally conductive good 
object as a filler, there is especially no limit and impalpable powder, such as an aluminum oxide (alumina), alumimium 
nitride, boron nitride, silicon nitride, oxidization silicon, and cordierite, is used. 

[0014] An electrical part can be attached at the easy process of applying for example, a pewter paste to the part of the 
metallic conductor line which this invention exposed in respect of the side which carries an electrical part, carrying an 
electrical part in i t, and performing a pewter reflow. In order to raise pewter adhesion at this time, nickel plating, gold 
plate, etc. may be processed for the corrosion prevention of a metallic conductor line. As a bonding pad 8 prepared in 
wiring 5 further, for example, gold plate, coppering, and nickel plating are used. 

[0015] Next, (1) - (3) of drawing 3 is the matrix circuit board for connection of this invention with components, and 
expresses the side-face sectional view which stuck on the back up plate_13^carried the LED bare chip 6 in wiring 4 or 
wiring 5, connected after fixing mesh-like solid wiring by the insulating agent 3 and using it as the circuitboard 16, and 
connected the contact pin 14 and the leadframe 15 to wiring 4 and wiring 5 as a connection terminal further. 
[0016] In more detail, (1) of drawing 3 carries the LED bare chip 6 in one field of the matrix circuit board, it connects with 
wiring 4, and connects wiring 5 with the LED bare chip 6 with a wire 7 through a bonding pad 8, and a contact pin 14 
connects it with wiring 4 and wiring 5 in respect of another side by the through tube prepared in the back up plate 13. And 
the connection between wiring 4 and wiring 5, and a contact pin 14 does not interfere, even if it connects through the 
conductive through hole (not shown) established in the back up plate 13. 

[0017] Moreover, (2) of drawing 3 carries the LED bare chip 6 in one field of the matrix circuit board, it connects with 
wiring 4, and connects wiring 5 with the LED bare chip 6 with a wire 7 through a bonding pad 8, and a leadframe 15 
connects it with wiring 4 and wiring 5 in respect of another side, 

[0018] And it carries the LED bare chip 6 in the matrix circuit board, and (3) of drawing 3 connects with wiring 5, it 
connects wiring 4 with the LED bare chip 6 with a wire 7 through a bonding pad 8, and further, in respect of the same, a 
leadframe 15 connects with wiring 4 and wiring 5, and it carries the LED bare chip 6 in a leadframe 15. 
[0019] Thus, as a connection terminal linked to the wiring 4 of the matrix circuit board, and wiring 5, although there are a 
contact pin 14 and a leadframe 15, a flexible substrate can be used as a connection fixture. And a connection terminal and 
a connection fixture are used in order to connect with the connection with the mother board for making electrical parts, 
such as connection with the mother board for making LED carried in (1) same circuit board drive, diodes other than LED 
carried in (2) same circuit board, a lamp, and a resistance element, drive, and the matrix circuit board besides (3). 
[0020] Although used as reinforcement of the matrix circuit board if needed, in case aluminum, silicon steel, carbon steel, 
SUS, Invar, etc. are used in case heat-conduction effectiveness is gathered as the quality of the material of the back up 
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plate 13, and the back up plate 13 seldom needs thermal conductivity, it does not interfere with resin plates, such as 
phenol resin, imide resin, and an epoxy resin,, either. 

[0021] The matrix circuit board of this invention is producible by grinding the insulating material of the metallic conductor 
line by which the location of a request of one side or both sides which are exposed when it sees at the flat surface of a 
plain weave or mesh-like solid wiring which carried out twill is not insulated, and a pre-insulation metallic conductor line, 
and exposing a metallic conductor line. Moreover, a metallic conductor line can produce both by grinding the insulating 
material of a desired location and exposing a metallic conductor line, when covered with the insulating material. 
[0022] And this circuit board can be reinforced by infiltrating the insulating agent of a resin-like object into the clearance 
between mesh-like solid wiring as occasion demands. 

[0023] thus, the thing which this invention can manufacture the matrix circuit board easily by using various mesh-like solid 

wiring, moreover becomes stable [ the supply voltage to a metallic conductor line or an electrical part ], and is sunk 

[ clearance / between mesh-like solid wiring ] in in an insulating agent with good thermal conductivity — an electrical-part 

metallurgy group — a conductor - the heat dissipation nature from a line circuit also becomes good. 

[0024] Furthermore, by connecting a pin, a leadframe, a flexible substrate, etc. for connection to a rear face or a front 

face, it can connect keeping constant LED dot pitch spacing after connecting connection with the mother board for making 

LED drive, and connection with other matrix circuit boards, and the matrix circuit board can produce the very reliable 

matrix circuit board easily. What is necessary is just to attach housing etc. if needed, when using this matrix circuit board 

as a LED display furthermore, 

[0025] As operation using these descriptions of the matrix circuit board of this invention, it can be used as the circuit 

board for LED displays, or other functional parts. 

[0026] Furthermore, an example explains this invention concretely. 

example 1 polyurethane resin ~ copper wire with a diameter of 0.5mm — covering — the pre-insulation metallic conductor 
line 1 — making — this conductor — it put on the copper plate with a thickness of 0.3mm which wove the line 1 in the 
shape of a mesh at intervals of 2mm, considered as the plain-weave mesh-like solid wiring 2, and applied the release 
agent by making this into a mold release plate. Next, the liquefied epoxy resin (the product made from oil-ized Shell: a 
trade name, Epicoat 807) filled up with the alumina impalpable powder of 50 capacity % as an insulating agent 3 was 
slushed and stiffened to extent which the solid wiring intersection section front face of the pre-insulation metallic conductor 
line 1 exposes, and the substrate was produced. This substrate removed the mold release plate, after an epoxy resin's 
hardening, it ground it until copper wire exposed with abrasives the pre-insulation metallic conductor line 1 exposed to 
both sides, and it obtained the matrix circuit board. The matrix circuit board connected the LED bare chip 6 bottom to 
wiring 4 by soldering at the required part of one field of the exposed copper wire, and connected the bottom to wiring 5 by 
wire bonding. It was made for the dimension from the end face of the circuit board to LED bare chip 6 connection of the 
outermost periphery to become half [ of the dot pitch of this chip 6 ] at this time. Furthermore, in order to connect with 
the mother board for an LED drive, open a larger hole than the diameter of a contact pin 14 in the field of another side by 
making an aluminum plate into the back up plate 13, and an epoxy resin is slushed into an insulation. Open a hole with a 
still more nearly same diameter [ as a contact pin 14 ] of 0.5mm, and this hole is made to arrange the contact pin 14 
whose tip is 0.7mm for the diameter of 0.5mm. The metal outcrop which is not connected with a contact pin 14 so that 
electrical connection with the matrix circuit board can be performed A HANDAPE-strike is applied to the part which applies 
an insulating agent and connects with the contact pin 14 of an exposure metallic conductor. After carrying out alignment to 
the aluminum substrate which arranged the contact pin 14 and piling up, a pewter reflow was carried out, wiring 4 and 
wiring 5 of a contact pin 14 and the matrix circuit board were connected electrically, and the module for an LED display 
was produced. 

[0027] Except having used without covering one copper wire of the example 2 plain-weave mesh-like solid wiring 2, the 
same actuation as an example 1 was performed, and the module for an LED display was produced. 
[0028] Except having considered as the hole of the same diameter as a contact pin 14 at once, the hole in the case of 
attaching a contact pin 14 in this substrate, using a glass epoxy resin substrate as the example 3 back up plate 13 
performed the same actuation as an example 1, and produced the module for an LED display. 

[0029] example 4 polyurethane resin — copper wire with a diameter of 0.5mm — covering - the pre-insulation metallic 
conductor line 1 - making - this conductor - it put on the copper plate with a thickness of 0.3mm which wove the line 1 
in the shape of a mesh at intervals of 2mm, considered as the plain-weave mesh-like solid wiring 2, and applied the 
release agent by making this into a mold release plate. Next, the liquefied epoxy resin (the product made from oil-ized 
Shell: a trade name, Epicoat 807) filled up with the alumina impalpable powder of 50 capacity % as an insulating agent 3 
was slushed and stiffened to extent which the solid wiring intersection section front face of the pre-insulation metallic 
conductor line 1 exposes, and the substrate was produced. This substrate removed the mold release plate, after an epoxy 
resin's hardening, it ground it until copper wire exposed with abrasives the pre-insulation metallic conductor line 1 exposed 
to both sides, arid it obtained the matrix circuit board. The matrix circuit board connected the LED bare chip 6 bottom to 
wiring 4 by soldering at the required part of one field of the exposed copper wire, and connected the bottom to wiring 5 by 
wire bonding. It was made for the dimension from the end face of a substrate to LED bare chip 6 connection of the 
outermost periphery to become half [ of the dot pitch of this chip 6 ] at this time. Furthermore, in the field of another side, 
it produces so that a leadframe 15 can be beforehand connected from the four directions of the matrix circuit board by 
0.5mm of 4mm pitches, in order to connect with the mother board for an LED drive. The metal outcrop which does not 
connect this with the leadframe 15 on the rear face of the matrix circuit board applied the HANDAPE-strike to the part 
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which applies an insulating agent and connects with the leadframe 15 of an exposure metallic conductor, and after it 
carried out alignment of this leadframe 15, it connected it by the pewter reflow. Moreover, in order to raise reinforcement 
and heat dissipation nature, the 1.5mm aluminum plate was pasted up on the part to which the leadframe 15 of the rear 
face of the matrix circuit board is not connected with the epoxy resin as the back up plate 13, and the module for an LED 
display was obtained. 

[0030] In example 5 example 4, the leadframe 15 obtained the module for an LED display like the example 5 except 
having connected with the periphery of the same field as the LED bare chip 6 of the matrix circuit board, and having 
carried the LED bare chip 6 also in this leadframe 15. 

[0031] In example 6 example 4, the leadframe 15 obtained the functional part which can be used for printing to a thermal 
paper like an example 5 except having connected with the periphery of the same field as the resistance element of the 
matrix circuit board, and having carried the resistance element also in this leadframe 15. 
[0032] 

[Effect of the Invention] Electric resistance can make it smaller than the copper foil circuit usually used by being able to 
make it easily as above, even if the matrix circuit board by this invention does not prepare a through hole etc., and heat 
dissipation nature of this circuit board improving by sinking in thermal conductor filler content resin moreover, and 
enlarging the diameter of the copper wire which is a metallic conductor line. The functional part which it is cheap and the 
variation in brightness is [ a functional part ] small, heat dissipation nature is moreover good, and the module for an LED 
display which does not have a boundary line in the dot pitch between the circuit boards is obtained [ furthermore this 
invention has the predominance which there is no boundary line in an LED dot space and can be connected also between 
circuit board connection by attaching the components for connection with a mother board or the other matrices circuit 
board, ] as the matrix circuit board for LED display boards, in addition can be used for printing can be obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The matrix circuit board for connection with components which carries out mutual mesh-like solid wiring at least 
where a metallic conductor line is insulated beforehand, removes a desired insulating part, carries an electrical part in one 
field of the matrix circuit board to which it makes it come to expose a metallic conductor line, connects with said metallic 
conductor line, prepares what was further chosen as the field of another side from the group of a contact pin, a leadframe, 
and a flexible substrate, and comes to connect with said metallic conductor line. 

[Claim 2] The matrix circuit board for connection with components which carries out mutual mesh-like solid wiring at least 
where a metallic conductor line is insulated beforehand, removes a desired insulating part, carries an electrical part in the 
matrix circuit board to which it makes it come to expose a metallic conductor line, connects with said metallic conductor 
line, forms the leadframe or flexible substrate which may carry an electrical part in the same field further, and comes to 
connect with said metallic conductor line. 

[Claim 3] The matrix circuit board for connection according to claim 1 or 2 with components whose electrical part is light 
emitting diode [claim 4] The matrix circuit board for connection according to claim 1, 2, or 3 with components which 
makes an insulating agent come to sink into the clearance between mutual mesh-like solid wiring. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] (1) of drawing 1 is the perspective view of plain-weave mesh-like solid wiring which wove the pre-insulation 
metallic conductor line by turns, and (2) is a top view showing wiring which consists of each of the pre-insulation metallic 
conductor line exposed when plain-weave mesh-like solid wiring is seen at a flat surface. 

[Drawing 2] Drawing 2 expresses the side-face sectional view of the plotting board which pasted up the monochrome 
luminescence LED bare chip on wiring to mesh-like solid wiring. 

[Drawing 3] Drawing 3 is the side-face sectional view having shown the installation condition of the components for 
connection for carrying an electrical part in the front face of the matrix circuit board, and connecting with the mother board 
for an electrical-part drive, or other matrix circuit boards at the rear face. What (1) opened the hole in the back up plate, 
and connected the contact pin to the rear face of the matrix circuit board electrically, (2) connects a leadframe to the rear 
face of the matrix circuit board, and (3) is the side-face sectional view of the module for an LED display which connected 
the leadframe to the front face of the matrix circuit board. 

[Drawing 4] Drawing 4 is a side-face sectional view showing the conventional plotting board. 
[Description of Notations] 

1 Pre-insulation Metallic Conductor Line 

2 Plain-Weave Mesh-like Solid Wiring 

3 Insulating Agent 

4 Wiring 

5 Wiring 

6 LED Bare Chip 

7 Wire 

8 Bonding Pad 

9 Surface Electrode 

10 Surface Current Carrying Part 

11 Through Hole 

12 Insulating Substrate 

13 Back Up Plate 

14 Contact Pin 

15 Leadframe 

16 Circuit Board 

[Translation done.] 
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manner like a mesh. A monochromatic light emitting diode bare chip 
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connected to the wire 4 via the solder and is coupled with a bonding 
pad 8 and 

a wire 7 provided for the wiring. Thereby, electric components and a 
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g 1 2 ^EflrcESS 5 fc LfcVSOftireff 9 fc (4# 

fit lt m L£«smas 1 o t . ; *> «t 3 1 u 

T^filc L^^ffiUffi 9 1 JtiSmtt 1 0 b fc *W * - H 

atfffiaamjwmagwL tour l e dkt+v r 6 

[0003] 

y •y^X@8§co«Bg^t'{4» ¥ffi_L-t'<D«BgPi:44 

tfih 4 (ox. xmmm^i is *> 9 #*NKaftHtt9 

b L X J4jI# 1 8 u m« L < 14 3 5 m %<7)X&ffim 
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^•C<4»J£fcl£#a}44i:'<9lS!Sa { j8.r y,§<44. 
[ 0 0 0 4 ] § fete^/W-^-A'ffllllHaHEk LT14. 

sg&tmfc Lx&zmsmim^tfvximitGx* 
t < nifift±T£o^^4 b--ms&.-t 4 musffih ~> tz . 

$tL7.fl,-fc-)VkJ&W? (CLE D£f8*Wr<?h y -y 

10 «RtWaUidt-r*i:. JB«BkO«ffTLEDOK 
y h tf -y f-IHWsi*** < 4o "C L g 3 1 V> 3 KH^*>*J& 
4. 

[0005] 

mm-ztzwmkb ixm^mtt^^ &mm 
tm*j>tt>sm2tLt:®mx'm* nmawt&M&Kr 

&ZbltZ£ r ) s 'J?%< b i>-UWffi±X'®mBf8. L 

T^coMtcLED. ? 4 it- h, 9 yrat/fitnjs^ 
20 led ^m^htzfroriy-x- Y-^o^msm 

n n n 5rlE»2^4^(7)lHlS§^!t{±ffll<30LED^^ h 
'J -y LEDWHrht -y 4*4 

< saw-* fz»b<?>tm f y^> y - k 7 w-^ t tx 
imm-xiiznmmmfe^^zmi z b #x- 

§ 4 £ t Z M.tH L^miZZs&t 4 t^o fc . 
[0006] "«f*>t»*«IW4 1 . ^WWMR^AIft 
*8SWJ:«»-C*4< t t>SffiWB«4*i5ttLTBfa 
Olgigfcfr fc Wi* L T Sr $ * X 4 4 v h 

y •y^^ia»*«<o-^fflfc«^ft^*i»tT«fie 

30 &BM#fih«»L. S6t«Efi-<01ift«a!ey. y- 

WW**»*LT^JWil«Sll*»ajS*T44 v h y -y 

*LT4*«Ettffl»JMt*vhy •y^X|USS««^iRpa 
40 t-t4tcOT-J>4. 
[0007] 

•^4. m\<n ( i ) {4. imtommtmvimztvK: 

J Fi» , 9ffla^f*iaita2^«llt-J)'y, (2) (4, ¥ 

^S*JS^#:|ll*^44, 02lCiJ»t4ffiH4i:ffiiS 
5^^-f J FS0-Cft4. 

[00 08] 4fcBil2tt, ¥«!0PB«iftiE^2coP« 
50 m*tt*X1 3 T'-S-iS LT0Ka« 1 6 1 L . SSBtfKir 



(3 

3 

f776 U s IBS 5 £f&(t£tf >-r < y^N- -y H 
8 £ 7 -f 4r- 7 L^^McOffiJffifflrffiiaT'*, 5 . 

[0009] *i«Bfl<oteStta^i^«cti i feign** 
mmm&^tf. mmmfm&n&frmmm io 

i>±Z<%Z<?)X'±ZtlXiim£XO. 0 1mm-5 
mm<7)Kffltf$f4 U\ 

[ooio] ztz&mmmt lt«, ^< t 

fl(fli<. flU^U**. tfyxf-l^y. tfymtTW 
■TWC**. 20 

[ooii] ^«^ittfttti»aflM*tt. 

[0012] ^fcW^ffiv^^HKOSiaifcS:*!^ 
2 ti&fttttfft h tz>vm b LX . Mtffltaieitfl 3 30 
«3*T t> <£ < . 4fcttftttA'^GStt*&a%!^ 
RMfcfc*B«i. iBIB«S:«cSai(0|®Hti^fij3tt 

[0013] I&&&J3 t LTfflV^ttlSt LT14, xtf 

7*fc*imtMIItjWliv^iu ££7 < ^-i LT(4. 
f^lftt^v Ufa* t>mzMMt%< , IWt7;PS -7 40 

[0014] *^HflOSiiJ Lfcit^fMftatiMMZfi. 
mLXWM&5l>Z1§®LXKyyV7u-Zfjo 

omzxmxmm&m'ottiimi i . ;«»»a 
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8i:LTt4, &.X-y*. iB^ y^^x-y^/M-y^ 
[OO15]<WC03?)(1)~ (3)tt. 

88 1 3fcI»LTLED*7*'y76*»li4Xlifi 

gg 5 e&n l . $ t, esau mum 5 ism 

[00 16] SfefcBU<ttH3« ( 1) 14. vHJt 
7 XHB*«^)-*<0HK LED *7* y76Sr&»L 
TK&4 timLXXVT 4 W*v V8iftLX*74 
*-7*CLED*7?">'T6fcE*5*««U flfcfr*) 

B5TJ4. ffiMKl 3(c««tfe*ifc1Gin.t:J:-5TiSII4 
5 1 ftttey 1 4 tfm. Ltzlsffyx-hh. % t 
TKH4 5 b «ggh' y 1 4 fc coS^U , ffl&Wi. 

[0017] 4fcH30 (2) (4, "7 1> U y ^^085* 
fi^tfO-^^ffitC L E D *7* 7" 6 *«HR LT EH 4 i: 
ScMLT *yf >-^n" -y K 8 LT V A -V- 7 T L 
ED^7f-yr6ti»5*««U fl!!*Offit'{4, E 

[00 18] *tTH30 (3) {4, VN'J <y?XHl!f& 
L E D<7f - v 7 6 * fl» UTS* 5 t ft« UT 
#>t < y -y H 8 5:^- LT 7 4 -\*- 7 T' L E D^7 
f-y76i:ffill4S:««L, $^{=H-ffiT";-h'7U- 
-A 1 5 tf£tt4 AtfEiK 5 1 W&lX U - H7 U-A 

1 5tet±LED*7*<y76fc»«Lfci<0?*&. 

[0019] CiOJ: 9 tvb y -y ^XESS««£y)iSS4 
fttflB»5i:aaiLfc«SlWtT-i: LTf4, MltyH 
RVJ - H 7 W-A 1 5 ^$>S*«. *Oflb«8»ftfc L 
T{47P=>fx7';l-S«*''ffifflt'#l). ^LT^JS^a 
t^«^?§S(4. ( 1 ) H-iaBa«fcfftt$*K:LED 

mfflMzmLZtiKiLETim-nyj*-*. ?y? 
-Y"w&im.v < 3 ) mnvhv vtzmmibm 

[00 2 0] «Sfifi[l 3(4, «MSi=J6tTvhy -y^X 

osss«<7)»t ixmzti&tf. mm 1 3<o«® 
t Lxmsm®&*h\fhVkiiz^ wmfriv*-*? 

[002 1] *S^7 h 'J y ^7>HI85««t4, (ylJx(4* 

^m^am*) Ltzmn&m-w&wwx'Sfzmz 
m&th. Kmx\mrn<mm<nm.<wmzixx\-<% 



(4) 
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ix&m&mm&Zit&z bizx v^m-hz t# 

mmta zbizx*) fmt* z t h . 
[0022] * bxzvmmmt. smzx mm 
immmm^msmnmmiisii^i zbiz 

1 0 0 2 3 ] Z<n J: o £*¥ffilZ. coSBSttittE 

mm^tzbizxwYVv?* m&mmm&m w 
muz -km* z 1 1 i om^flr^^s^ftiKiiiss^ 

[0024]§&fcvHJy 7 XES&gfc Sffiifc 
fcfccovif-*- F^«0«WH6<OV h U >y ^BBS 

V h U >y 7 L E D r -f XT M b tTffiffl 

v\ 

[0025] ztit><wm&mmi,t:*3ffln-? h U -y 
^XEIR^OttJS^fcLTtt* LEDfarw 

[ 0 0 2 6 ] § fcfcXttfffc: J: 0*»!B*il#WK:KBH 

30 

W7u?y®mx'm&o. 5mm<ommmnxm 
mm&mm izm. z <t^#b i z 2 mmiapg 

T1fiitfKfl^T™9iffl@^fl«t§l2i:U £*lSr 
8tM«fc LTfiI!M£^tfcJ»»0 . 3 mmCOffllfc 
<0tffc. mzwm\3 b LX 5 0**%<07rt'5-*-«ft 
*£3fc*Lfc»ttx#*MMfi (ttft^xA- (*) S: 
ffiift£. xt3- h 8 0 7 ) 1 co 

&m®tt®mmiiii-zm&iX'Vib&mtt.z 
«s«*mu mffitzm&ix^&ffl&m&Mmftm 

1 WfTMIftAWlif $ * T'Sfg t T v h y -y 7 X 

inft£*i£*»*:. vh';-y^xmsss«(i. sajLfcfi 

i^cO-*(7)ffiC0^S^*t L E D^7 f - y T6 cOTW 

•r-ff^fciOEIRSfcSagLfc. ®g§»icD 
*gffitf> L E D<T f - -y 7* 6 »SM« 

H, ^•y7 , 6<7)h'yht-yf-0^(c:^|.«J:'5tCL 
fc. S 4»tft*OBB(CU, LEDTOfflC0-71f-)Jf-h' . 
i«OT«fc»T;l/$ -*MK«r»MK 1 3 i: LTSiK 50 
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try 1 4t7)iSSJ: *) i>±% ^tlz mxtmmizx.** 
sHWSfeata*. s^te«Mitfvi4tHt«so. 

5mmc7)?L5r$>(ttiIg0 . 5mmf5tSffi^'0. 7mm 
<mW£€> 1 4 ££*>?UcEH3-£, "7 h 'J -y j/XW 
»Pit«««S««rPi6 J: 3 fcSStttfy 1 4 fcg^L 

*v^wiai»tt. f^j^^Lxssai&iigftcDg 
tm^y 1 4 zmiLtzTfr$-vj*mLb m.^t>-^ 

LXWht:mz;\yyv 7u-bX\mxv lAb^Y 

y 'v^m^m.<mmmmm5b znmizmm 
ixLED&am* : J*.-ji>iimLt:. 

[0027] mmm2 

VvfeBWi. tRtt=5:M^^tfv^LED|^ffl 
[0028] %ttM3 

«E«c««lf y 1 4 Srtt 0 #ftS«^o»Ui l EflfiKe 
y 1 4 1 p] t«®0?L4: Lfc£IWi. HJfi^ 1 fc 

[00 2 9]HSfeW4 

sK'J^^yttlSTltffiO. 5mmc7)ffl^teSLTffi 

xmBmzm^xwmms^Lmm2bi. znz 
tmmb Lxmrnizmpfi uzm& 0.3m m^mRiz 

<7Htfc. mzM&?\3 bbXS O8*X0)7A' 
**5t«Lfca«xjK*HIBI (MrffcS/*^ (ft) m : 
ffig>% ,xfn-h807) ^*6S«SAJS»*tl 1 <D 

mmmwi. mmizmtaix^hmmm^m.^ 
n 1 Srwe«-c«* 5 Sfcti-t h ± x-mm 

*iK<7)-^<y)ffl<7)ieS'5f^(C L E D^Tf - <y 7* 6 COT 

mzmnmzj: ^m&AiztmLimzvj^-xy 

*»fc»MlO L E D^Tf - «y T 6 TCD^{i . 

Sf-y T 6 CO Y -y h t -y f-<0^(C*4 J: 7 fc Ufc . $ 

■t4fc«>fcy-H7V-Al 5$r^4mme>y^f| 
0. SmmTvhyy^XEHttfi^^ltO^feaBR-C 

KBco y - K 7 U-M, 1 5 1 ««g L&v iftMgamt . 
Jfe^MSrM* L"C^ai^JBiS«ccO U - H 7 l^-A 1 5 1 
mffit&&ftl,z/\yy'<-Xh$:WfiiL. ~m-Y7V 

^Uc. *£^MJ-y?X®8&g«<OSfficoy-h'7^ 
±»f *fcftfcHSMK 1 3 i: LT 1 . 5 mmcOT;PS 
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[0 0 3 0] HS60»J5 
2U6$4lCfcVvcy-K7V-Al 5<i, 
Sftg^O LED <T+ <y 7* 6 fc P! tfflO^fcgf^ L 
TtS 'J - H 7 U - A 1 5 fc fc L E D^<7 f-<y 7* 6 Sr*gt2 
LfcUWi. HiSPJ 5 fc flttfc LT L E D^ffl* V* 
-/l/£&fc. 

[0031] mmme 

0»« K^fifiias^ fc R tffl^KWfcSNSJ IXWJ- H 10 

&fc. 

[0032] 

[ ftffloaM ] BUt«> fc a o *jwh= isvh'j-^x 

£ fc . L*fcK@IHHRiJRItWf|c7 < 5— 
ifflg£ asw S £ fc TttSfctt jM*i± L , t tz&Mmim 
x& i mmcomz < -r * £ t t»#jhv * fen* m 

te*JWII±, V-f-^C-H^fBlVhU-y^^llIKSKfc 

mmm&immtz bx-®mmm,®x'b l 
e d y v MB«fc«i«ftar< ««rr* *«iitt*«* 0 , 

JSjgcoy <7 7 < » U'tMS^ff TORS 

W!ffi<7) p -y b tf y f-jCW I *ftfirv ^ L E D fl^ffl* V jl - 

6£fc#T-#l>. 
[HffiOfSm&t&Hfl] 

[Hi ] hi <o ( 1 ) «. *ft»aa^JBU»«cas:3£s:fc 30 



[H2] H2«i. »B«4fWa«cJ|l«teKLED^7 

[H3] H3J±. -7h'J>yi7^08Sam^iii{cmmSI5 
ft*i»UT«ffi[£«Sv«flW«ffl<0"7-!r-sK- H*fc 
liffi^vh y -y**0Bg«fc«8W £fci6<7)g$Efflg& 
^KOWtm^^^LfcffllSMHT-. ( 1 ) 

«fc?L**t*T v h y vtxmftwmwmwmev 
zmMwmLKhn. (2> tty-K7u-*r? 

h y -y ^ X [9KffiR^)ira(=ttR Lfc i> <DT'£> 0 , * fc 
( 3 ) <iV h y -y ^^QfiHHKcOfratZ 'J - F 7 U— A 

LfcLED ^ffl* i? a - ;K7)ffllHlfrHHT-£> § 

[H4] H4(i. mk^mmmb-twmmmxh 
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1 0 
1 1 
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1 3 
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1 5 
1 6 
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iKyf^^v F 
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(2) 



Y^zzzzz^zr^ 
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